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^Tt^->3>6 0, 6 2> 6 4©»7>ft6 6, 6 8, 7 0©fci6 

(a) t^va >6 0CDfc#£, YfJ, 0.0 5 6 2 5$7o> 0J>*4 2 
7A^i/8) +n* 0. 2 2 5S^O> (dT, 0.2255 
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>7^66n£>#^-X 8 6. 8 8T©77W>M 1 2 +0. 1 1 2 55 

7D> (77^*>h 1 2 4©S$, + 0.0 5 6 2 55^O> ( 

U>^4 8(Dift0S$ 1 7AV8) <D&mz.mV<. ^(DSmit (n+1 

) * (7A^|/2) fc^Ptlri. 

(b) -fe^->3>6 2©fc«>fc:, Y\t, 0. 0 5 6 2 5 5 7 

n> 0)>9 42<D&2. 7AV8) +n* 0.2 6 5$^7O> (dJIT, 0 
. 2 6 5S^O> = 7A^2/2> 7^7**>M 1 4©g£. Wn = n#@© 
7>^+68n<D&^-7 8 6, 8 8T077^>M 1 4©t) +0.1 
12 557o> (77^>M2 6©fiS, (7A^i/2) - (^A**i/4 
) ) +0.0 5 6 2 5570 (U>^4 8T©l*Oft3, 7AV8) GD£ 
H-fc^L<, (n+1) * (7A^i/2) 

(c) -b^->3>6 4 0fciit:> Yte. 0.0562557o> (U>7*4 2 
(D^ttO^;*, 7A^i/8) + n*0.357P> (££-?:> 0.357O>= 
7Ay3/2> 75^>M16Cfi$, n*SnSBO5Ra^7>x^-70nO# 
^-786, 8 8t©7777>hl 16®tt^tW + 0.1 8 7 557O 
> (77^>M 2 8(D^$. (7A^j/2) - (7AV4) ) +0. 0 

5 6 2 557H> 0J>£4 8©ig#©S3) ©^fHd«L<. ^W'&fhtt (n 

+ 1) * (^A^3/2) fc^Ulrl. 

77U~>2 2©H25tfl^ 3 OfcJ^TfiStSnTHHtt (**^»aR*»6©3t 
^©J:7ft^, #H^I^3 O«igfi0/£^SO7N^7 hMtltl^^ 

E.mm=?3 OlZ&oT&mznit&fflt* -fe7->3 >6 0. 62, 64l:: e ko 
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■fe £ -> 3 >\Z&\,\T7%m? 7 >t*K.£ o TEltS ftfc#©3afi*«6f!idT * £ t 

Kid:-? timid sua*, intt, SMaf7>rto5W> -r^t>^s:^$ti 
^se $ n& v l a» b rang*? k nm* ft iz&^x%-k \zE%-t % ^ 

fct>. •^CD|HlliS : Evn.-^i^bT. #M^7>^te2o£tt©*Jfgft:|* 
, ft£Utt^©3fc©^LfcKStl,fcv>;i£©£'5 6j&r?ft5 0 Sigtt, 2X»7 

wrs&e>. jRffi^7>x^-©-fefo (jRffi^7>x^-©$«»$nfc-f >hr-^> 

0 . z fchaSAS*££8t&©£K«-C z = 0 #7 lx-f ©^®T$>-5 3 ttx-y-zflES 
z<0©fc©©Att^7XSj*«ttOT©«k"5K:^$n*. 

CUT, E U- A- A*-) teM&<h£M$©£lt©m#©?giitM'tlT&9 
> E.ottgi&2 Ojfc©«#©£*ii(BTftD, E.rttSWftwmi^&aUltlTft 
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SO. k = cosqrt Uo£o] tt»»T*D, 7?=sqrt [moco] ttiSSfHO-f 

2-*5 e e^ (3) 
5 = ^ t e-^ (4) 



ddT, E. (*-A*-A-) ttz=0Kl*Jj-5aia««*iilB-e*0, kt = sq 
rt [Ai£] tt-e©iS|gi:TS 0 » 77 =sart In 

rai;«k5fc, *#c43tt**>i;x>->*jM8# (z = o) ©fc8&oaj*tt*« 

jXi/tio) l£,-B M ) - J>(l/n e )JJ e (6) 
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X = — £ = 2 = 2n ° 

r - A - T-i = Aci 

&fc>5» T&D, *LT«#K::fc^Tftffi» &£7>ri-0t%£, %± 

0 9K*5^T. Ilf 7 >ft 8 0 ©-f > k-^>^ z l(1 ^-X8 6« 8 
8 Tgl$nfc^-f > H-y >7 P I N^-f 1 6 OlCioTfclfP 

sn-s. ftisf&r^/^-f tx® i 6 4<Dmtt^^<o^^ >i 68cai^fc;w7 
^t-neociiriR (fnmf7>fw>t:-^>x (e, ) ) 

ttiKM^dt ifDT^^o A*-f 7Xil 6 4CDm*3&«fifiJBE9 8T$5H, 

o 

fe<DmmiZ&ftZ>7 Wfi0T^T<DH;KMT©T^T(D-fc:£ ~> 3 >6 0.6 2 
, 6 4a>5®K»ft©ffl»WBrS$fc§a£*ST. ^Hlg&^va.-;!^ 6te, fit 
*©8tfR£flSW A#fW€^A\^X<Z)M&X MJ— A*7-f >1 6 8±©§ 
/H7Xfil6 4^J&t5. 
#5-f > 1 6 8©±<D/t;i/** MJ-Att, ^HJRfil^ ©3"3©-fe^"> 3 >© 

T£. fll*.tfB10A. 10B& 



(5>) 
(10) 
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vxmi 6 4<D$sfc?z>iiij3teMmmT~&z> 0 z\(D*m7 ^Kvmz. im=t 

^Slft^T'S^^. 1f<^;U©^2(D5 0 il 6 4©Ui*(iI<, ^ 

LT^if7>ft8 0«§tt®ofc7fe£©W3T-&3 5. HIOB. lOCKcfe^ 
T, /tM7h'J-A17 2> 1 7 4(ifn?tl3 0%Ora-f^^^JVi 
1 0 0%©xoL-x-<'-tM'?;l'£^U 3 0 Xxa.— ^-flM ? JlT'U. ir^v 

w +K looms. 

^•>3>6 0, 62, 6 4K&H&»3££te-^n^n3 0> 4 0j5:^10T-^ 
So 7-f > 1 6 8 7X1 1 6 4 ^©A^Ji^«> ^0P#, ^n-£ 
ft, 3 0%. 40%StflO%<?7a-f^^^MJt^TS5^ I^Ufiffi 
TfeS^«fcO^^Vi^<Z)^feT'^S^Lfciii^«4 5%, 60%il5%® 

it^l 8 0, 1 8 2$^ 

tSo ^OTya-jHeroey h i osiif 1 8 o\t, -mzmmzn, m 
mi^^m^cD^m'T—^y^ > 1 8 4K&oT®j§Ts/^xiti^fi{i^£;§- 

#1='J?J>T, 1 0f@©S&ofc&£©|/^;|/^&3&<^ lt'^hO^h'J 

te. If 1 8 O(^(Dl-^T0t:^ 8 6 ±.<DZ Yu-7n)l7, 

l:<koTi|^f 1 8 2K&fr£ft-5. #if 1 8 2(Df*l^tt^c7)il^<7)3fe(D 
1 n\zmWUh (Dtz&W 7 <i A'- 1 8 8^A^3T'*0. ^-nttieHHSRg^- <D 
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ttl£T<S>-fc^v3 >6 0, 6 2, 6 4£WWm>. T—Ptfis? hUisZ?\Z® 

feo i ocDH«sflsjt^tiT(i, s##snfc«ia^Jcj;t> 

. 3O©ti7y 3 >6 0, 6 2. 6 4 ©•etl-^tlllckoT^L 

oT^-n^iO^-r^cliiCcfcoT, ^©7> 

, 6 2, 6 4fif (7A^i) . ft (?&?2) RXSm 

ISBt*x.6ftfc3Riffl!)fcftt, *8tlJ&tflBttftftJL (#— A*-A— ) 
(r' ^-A-A*-) tt^fc«koT«B5B$*l*. 

J = jua («•) 

2(r / ) = 9l<a&) (12) 

s. iiito^^hJUfiA (*-a-a*-) «^^ic=toT#Aen^„ 

2 = J?4 f +8^ 

= ( teas e-dain 8) ( " } 

--Til flttjRaftm-Sft^U 0 (Ayh) «&©£gaftT&<9, 
/ioteB*£IW©SiWTfc'K rte5K«3=-j&>fc0¥gTfc0» r (Ay M « 
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5 = ^ [ BH-^(Vi 

i*W 1 (14) 



■^^-^^C^^^fe) 2 !^ (15) 



0 1 2 K&^T, §t^y3>6 0, 6 2. 6 4©jRif 7>ft 6 6> 6 8 
, 7 011 gfc, iMfcjttl, ^n^tl5 x 1 0 HHz> 5.6x10 "4Hz&tf 
6.6x1 0l4Hz(D^«om^ TigllSn&o Ctl 

K 2 0 6, 2 0 8. 2 1 0, 2 1 2 tt h "7 >^^©l«k:|g^M*«|&b, 4 

y?z5-2 14.21 6temft®fc&zmmTz>tc®\z&frnz>o 
m3<DMMM\z&\,*T\$. ®fc<om$. &&<du>x (mixm^t) \z& 
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2 6 I "J - > 2 2 (DESlf H 

H$fc#f&ra«mfi#££j£-r£. n^fcL *©i$£2£;3Ui##$nac:ta« 

<D&tm. SXW©ife-&tLT^Sn5C:t^T#S©T. Ifil£&^rL-;|,4 
614, iil/T«t^*>3>6 0. 6 2. 6 4fc*tiT5^Stlfc3tiS[S*0D3S* 

H13fc*^T, Ilf7>ft8 0(4 > ^©£ft« (T L ) ^PT»4 

JRU *tttt, ^©^$tifc-f>t°-^>x (zl) (zo) ©-Y>tf-^ 

©fc«i)f3if8 0 <7>5|g 3 0 8, 3 1 0 Hfcf^*) £B$n&. <k^T, ^W&=f-7 

Z\(OmMm\Z^X\t, @Kts; 3 L-;U4 6S3S3 0 8. 3 10K:koT8^ 

ot.mmz 1 5©^©(wi¥stifc-f>tr-y>^tt, zot#u^ 0 

Wz) - Y^e-^'+r^e^ (17) 

zL=z(h 7A^L = 0T^^^, 31 7tt&£k:J:oTEi£Sn-a. 
v{z) - ir+e^** (ia) 
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ift*i/*ttftu -^n«, 3 2 omd^o^^ (clk) A^3i9 

014C*UT. /^X&ffi§§3 1 8K43HT, h?>vX^ 3 2 2> 

3 2 4«^©ai*^ii'Pi^3 2 6iii^$n5ii^>e-^>7iiig (#-r> 

b 3 0 8, 3 1 0<Dm<DMK<Dfam$:misT^Z>) <h LT£gitrr<5. ti^Ifg 3 2 
6\t!A&mmnm(D'&&7£L. ^LTtt-f'JtB^AVl/T, (single sided output pul 
se)£pg|Eli83 2 S'v&iSU iltl«^9>^ 3 2 0 £MT3fc©(;:iI< i§ 

7i-f XK7U--©afrfm» 7 5£"f ^©{&(Amitay et al.)© 
x<XF7l/~7>^±©EP.Sfe»EX4Hff i 1 9 7 2^7f+»C«li;&nT^-5© 

©«^ ^x> 7 i/-r nfc^riPi^ 6 gtt® 6 ftfc« 

*&©H16Wr"l)nIfin?»*. 08Atf, IS 1 5(C&V>T, =JRffi J f4 0 07W 
0#t^7y3>llf-(DSif 7>ft4 0 6, 4 0 7, 4 0 8T&S. =JR« 
^7>7^«a^/\°^->Tl 2 OftMHfcT^^-f >h4 1 O ©E D fcK 
§£n&. ?I^7>7i"©^-X4 11,41 21511$, 0164 1 4, 41 5©f 
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016tMiT, &-fev'->3>te£ic©23Ui J ?7>^:h4 0 6, 4 0 7, 4 0 
8^e>^cD, un^tt^Mif7>Tt©^-7 4 11, 41 2£M©)K 
m?7>Tl-(Dm4 14,41 5©ft««jK:»OWt*!:tfcJ:oT*«Sn* 
. @K*i>3.-;U4 16«I4 1 3©^M±£^fi££ft3 0 

H17fc*lJT, #1»4 3 0{1 J E-n-€ r n*«3Ka : jF7>T-±4 4 2, 4 4 
4, 4 4 6, 4 4 8, 4 5 Oli^ftS 5O0t^->3 >4 3 2, 4 3 4, 4 3 6 
,4 3 8, 4 4 0«$n§. £fcofc-fe*->3 >©3RtS^7>7-:*-ttgfco 

018, 1 9££lvrtt, 5KM^7>7^-©ffi©iB^{Ctt, Wflligttt^i- 

018fc*UT. Elt^— F©H5KS : ?©€--te£y3>4 7 (Hi. 2O0i^| 
4 7 4 < 0» 4 7 llffil^ < ©t^t ^7 y 3 > 472 

) /^€>^/&£n#3. §-y-7il^->3 >4 7 2W>ft4 7 8 «1~^T#— 
P I N^-f *-KlaJB4 8 0 i^Ttt^tt, ilW>ftIT©I±l:Tit 
7±9>'a>m£.&V2>±>7z/a>4 7 0 ©JiSSXy i?l:*tiTSt*ns. 
£-fe£5/3 >4 7 0 ©fc*©[s)l&4 8 Ol-^T«m-AW 77.^, 1 6 4 (09) 
£J;^T|lgk:tfc*.fc. £©E*«=5K«?©£BB©7 W rofc*t;i^ItLfc/t 
-f7XlK©»£«S-r. 119(1 *n?tltfffiM(Diiftmz.Tl¥.-P I N^<^- 

- KiHisg^ct-pTttAbnfeity-t^ >© i o©eiTOn©fl!iEas^i". 

»#5 0©»s«6tfc»i)i:, «fc*nfc=JMITO, jlEfci^TMMt 
£ ©fflUPffi^ sarTfc© cftfan* . 
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»7>ft4 7 Q\ZZ,2 U->2 2 ©14 7 2 CD^IilCy >^AKM?iJ 

S-frA^ xR$m, ^tt> &M©7>^^-«^(iM^1ifi£»ftbO{I 
7W «=^5cT*feO#^. 

P I rW:t-F«tetfW >t-^>7SJiii 1 lCct:oTt€lliBn^. d 

) •7-r^ni3ii$nfc7t^w©^iiSscD2^©iT^$n^„ 7>7± 

vmmZs t^d-H. Xy3\ x-(Macleod, H. A.)© mm%^7s 
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93&S«5 0 0<D±\ZMf&-2Wt2?<D#M&4 9 8, 4 9 9 ££tf„ 15 0 2 

, 1 \**<D±tzn*{*x\t&M<Dmt>wj&2ftitmmiznm&m& 

tfTMStm^. »»-tJ-3p— h 5 0 4 ttlft 2 <D39!#«9I0| 5 0 6 ±£38 
SnT^S. #7K*fti»R5 0 6±C^J53cLfc7>x^7 W 5 0 8 

2O0«|ji, 5 0 6t5 0 8, tt-*S£ 2 igfc, 7> 

x^7Wttl&8/##©-gR£LT^j£$n*. 2Xm/m&5 0 6/5 0 

15 0 6^5 0 2*J3WrT*<&*5, 7H ©±Ta>STfc&li8&{;:A3 <^ 
±tfiiigiti£ (ffc^^ 15 0 2, 5 0 6<Dfom.ffl<DX^ 

©mcigsmjE^ 

* 5 o 6 ii i o#tt en wt-iu^«s ns, iox, 2 
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— H ^fiS5 1 l3fi***»0*»W3Q:alE»ifciaEbai»f*fc«>t5sJ5A 

02OEttimio«j«*^r. ^©aijErett, #±15 1 2 

4ttWi;«3$TBifiSn*:X8©««C«koTSBai©*«||5 0 2M5 0 6© 

»w$ffli^^iT'gi$n§ 0 £©«£, -?-©xstt"r-etsjfi$nfc* 
ss©7u-f±iB±tc«iii4*sjiT*fcje)C:ffit)n*. *:/-fe;m;*ii5 1 4 at 

«9t^n*«k-5S:A-^9 L y^->-;u©s*i»**. ss=tc, 

;Hb»»5 1 4CBPflnSn, *LTiBi*£LT£i;Tl><5»l|JI5 1 4&tf 5 0 6 

© m © &m -h \mm um®T-m * © t r- u -> x §• gsrr * t t #t 
(fliu xi;»a©Hfitt*iggg-€-na#©«igic:«k-3TS^$n* 
- 1 ^SATfi$ti5f4, t> b-tn*«»f^©ai(iW3 -^©wfcftd^ < & 
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&^T, 2 ^M/iVfic 5 0 6©anfc©an*ws-(fc8ft*fic:-r 

teH + TagKS«E«[SlR©««IS:S«-rs. H21A©£©«ffifc*V>T, 

*fiS©ttie&iZWrs^tt021B©TK:E*Sns. »S1I47i^>J-^ 
□ -#iS8£jiUTjSifiT£iajrr*. Ta. Tb, Ra, Rbttl&ft (a) t2* 
* (b) ©aSOTTXtfKltsprc**. *aS^btttft^l*l&l)!2* 

o 
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o 022AJO>e>22F«^©^Bgtt©l,K C^£tkU *LTm2\wm£.izmmisT 
fc&m (T/R) £^T, ^ofc^fi^R^mii^^-^cDS^ofc^ 

ftf^TSttJET. *I*g«©fc«&fc«iifl;£;h.3 (•f&fr'fc, 700mm&>e»400inn©£ 

7s* v 2^ 1.671 10. 775 (ERSJO. 833M (ERS) |1. 671TSStt$. 
te, E»©-iKfi©IJiW5lTSD> fn^Olj)T$Hii0=1.67h 
n 1= 1 . 9 8 6. n2=l. 6 6 3, n3=2. 1 2 2, n4= 1. 5 6 2, n5=2. 2 4 
0 . n6= 1 . 4 9 5 , n7= 2 . 3 1 6 „ n8= 1.460, n9= 2. 350, nl0= 1 . 
4 5 Sfil:SIft;$nfci^7 -< ;U*«570ninfr6500mn©IBBfctt 

KfcfU flTB^ttgl^ti. ^©i'ofe^Jl^-te, ilff^nA=. 1 
56, nC2 = nBl=l. 9 3SM=2. 3 4T?»S^^^^SCl IC12C2 (3A/23B1 
3A/2) 2 (3A/23B3A/2) 6 (3A/23B13A/ 2 ) 2 I 1 . 5 2 ICcfc^TlS^^ 
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Onnrefc -5 <£ 5 £&JI3l£ig$jT 6 - 1 it. ¥-9 ©T "iT.ifi&m$L&# 

h^^-r. immm. z.n\t, %m&x*-7.<D%}m&m&.<Di6L&iz%\,*T&z. 
H22Btt. xmrnfi 1 ooj£««sr; 1 ^©«ra&#*&«©«£:rr * z. t \z 

(022B©*fiiJ) *Kft-r*itJ4»ll*»#*«l©-ttlA»&l»nT 
£P*H£&?T£-a\ -€-tT^llttl2:HSSfc#«©*©«k5^fPffl*)&:-r. 

a22Do«te»ic, H22E©#jgigtt2^o»Efflft»iit««$^rr5*«. *na# 

aflH^fiST**. &oT^©^Io«EI22DT*T&II^©^n©E#T&£. 
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^^-x*«iEU^«fWjBJ:5. Taut tt* fc£m-tf-*£ 

OTfcfo-fett) fc^fc-^T^iR^tl^iltT'S^o ^©<fc-5^tf©lO 
ilTttlPn = l. 6 5<D#-^ig|£ 7 5. 8 nm<Z)JI£Tji-a-£>*l3. M&m 
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**:/W©MS^T*ffiT*3"5. H220*>S22Tk:^£ttfcfcgttpJ«;*^ 
£ WKDl/3fcfM!T*. H22U^622AFttpI«^^^ hJV<D 2/3 fcfMJTa 
J&SOttsRT**. 022ACROTADtt*n;*:*wt-#-:£fflTW6«: 

H221»*622Ffc3S*n«. 
H23Afci3Ht\ IM22Dtf)N-N (KB&£tt«HKfflft&«*) *Wc*«ofc 

7;U 9 BllfxV X/H tt, 5^i©lS±K:E«$nfcBI23A©7 

&»£#u m2mzmztiz>&?\z. mcom^xuts ?-¥w 6 10, 6 1 2 
mis. -r^TO)m<D^mm^^^wz. noe (Mz.it* 3^ a, 

tl-5o »«B23B©Tfc:a>e,B&3n*Ta3-3. 

bn&V>. tM030C6MC7H6 16©il; 

filtS. B-B(BBK B-N(BNL N-N(NN), B-H (BHh &£lr»«N-H (B 
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T*±5fcR»sft&:iji7'w -enaiixtteT**. if 6 2 8« 

tfSM^^bni.. ®*©*#$Rtf£#Wfcx-r*:7M' ©*££«» # 
< Ol&ofcx-fXyH i£ia©3fcgii«fcffifc:fclvr#fflfcx-f ^^H £ 

?t#fh#. *o^77>f v^^ ; eu-Mt/{c^cDix«2^7c© c ev^^-^- 

M©*^wa5c****iis^^— ^T»j§ffc^b-r-5©fc?*bT» cine© 
©«7c***e« era*** -e « £ a* t g< w s^i^t 

©2 0©Ji©W©*ft§|*«±D/hSV^^-XT»j»H*Wfc3&i$fc^kL, 

■tftfc^ 2"3©n*«<k0jfi<te-&fconT. *ns©ra©3i#fc:&tt3i&S!cBj 

ffi»«EEEPJDttHt:*ViT, 2 le]£7J#«^l73 <t^« t S * 

Sfilc^LTloA^fflftit^n?), *Efc^©i$»ll!i©MK:*»£4Afc 
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o 

n»SIWWSn*. 023A&3 X3I«7tD^7KO&ftON 5 >^0£ 

o H7H ( rcou ^ns^t-i^tis) ©taai(8Eaii-3)tt» ft^^tt-fb 

5ftfcIilSl04!!»iJIiJ 5 h -5 fc, 5 h ® /t< 77>«EE^T 

iE3lE/^^3fts-t<Oii*fc:«*&$tiS^fc*liT» ft#*WXt«K9y 

J8E3Riat«toT^CT8SIJB>J$nfc3iij*CD^>^-7JK»£*-r. 

«fc^T^fb£-&£ft5. «-y-f^;HSl 9 8fdJ6SoT, 19 9Tib§„ ^ 
S/^XOSS»Ctt3f^Ofi|^J© 6 ^©AJlo^j^S-tM ^ ;U(D4«T^^ -5 

6o©s^s3iffi3&«#ii3ii©fc«e)tePjfigT**. ^^nfc^gofc^tc, unci 

Rlte+tf&ilfgfc&t), ®3S&C2R2fcU/6©»gK:*?h ®^C3R2« 1 / 6 ©JH 
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Xft^-r^MfieSrfiJffl-f^CltT^S. B24Cfca*£ft*©t>fci. 024DT^-Th 

C b -Rs=Vi+ 1/2 (V2-V1) 024D©«Btt, H**, * 

tv^h«Ci-R s =v 2 + 1/2 (V2-V1) £ ft ass its 
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